In this work, we first define relations on the fuzzy parametrized soft sets and study their properties. We also give a decision making method based on these relations. In approximate reasoning, relations on the fuzzy parametrized soft sets have shown to be of a primordial importance. Finally, the method is successfully applied to a problems that contain uncertainties.
Introduction
In 1999, the concept of soft sets was introduced by Molodtsov [25] to deal with problems that contain uncertainties. After Molodtsov, the operations of soft sets are given in [4, 23, 28] and studied their properties. Since then, based on these operations, soft set theory has developed in many directions and applied to wide variety of fields. For instance; on the theory of soft sets [2, 4, 5, 9, 20, 23, 24, 28] , on the soft decision making [16, 17, 18, 21, 22, 27] , on the fuzzy soft sets [7, 10, 11] and soft rough sets [16] are some of the selected works. Some authors have also studied the algebraic properties of soft sets, such as [1, 3, 6, 19, 26, 29, 30] .
The FP-soft sets, firstly studied by Ç agman et al. [8] , is a fuzzy parameterized soft sets. Then, FP-soft sets theory and its applications studied in detail, for example [12, 13, 14] . In this paper, after given most of the fundamental definitions of the operations of fuzzy sets, soft sets and FP-soft sets in next section, we define relations on FP-soft sets and we also give their properties in Section 3. In Section 4, we define symmetric, transitive and reflexive relations on the FP-soft sets. In Section 5, we construct a decision making method based on the FP-soft sets. We also give an application which shows that this methods successfully works. In the final section, some concluding comments are presented.
Preliminary
In this section, we give the basic definitions and results of soft set theory [25] and fuzzy set theory [31] that are useful for subsequent discussions.
Definition 2.1 [31] Let U be the universe. A fuzzy set X over U is a set defined by a membership function µ X representing a mapping
The value µ X (x) for the fuzzy set X is called the membership value or the grade of membership of x ∈ U . The membership value represents the degree of x belonging to the fuzzy set X. Then a fuzzy set X on U can be represented as follows,
Note that the set of all fuzzy sets on U will be denoted by F (U ). 
t-norm and t-conorm are related in a sense of lojical duality. Typical dual pairs of non parametrized t-norm and t-conorm are complied below:
1. Drastic product:
3. Bounded product:
4. Bounded sum:
Einstein product:
6. Einstein sum:
7. Algebraic product:
8. Algebraic sum:
9. Hamacher product:
10. Hamacher sum:
11. Minumum:
12. Maximum:
Definition 2.4 [25] . Let U be an initial universe set and let E be a set of parameters. Then, a pair (F, E) is called a soft set over U if and only if F is a mapping or E into the set of aft subsets of the set U . In other words, the soft set is a parametrized family of subsets of the set U . Every set F (ε), ε ∈ E, from this family may be considered as the set of ε-elements of the soft set (F, E), or as the set of ε-approximate elements of the soft set.
It is worth noting that the sets F (ε) may be arbitrary. Some of them may be empty, some may have nonempty intersection.
In this definition, E is a set of parameters that are describe the elements of the universe U . To apply the soft set in decision making subset A, B, C, ... of the parameters set E are needed. Therefore, C . agman and Enginoglu [4] modified the definition of soft set as follows.
Definition 2.5 [4] Let U be a universe, E be a set of parameters that are describe the elements of U , and A ⊆ E. Then, a soft set F A over U is a set defined by a set valued function f A representing a mapping
where f A is called approximate function of the soft set F A . In other words, the soft set is a parametrized family of subsets of the set U , and therefore it can be written a set of ordered pairs
The subscript A in the f A indicates that f A is the approximate function of F A . The value f A (x) is a set called x-element of the soft set for every x ∈ E. Definition 2.6 [8] Let F X be a soft set over U with its approximate function f X and X be a fuzzy set over E with its membership function µ X . Then, a F P −soft sets Γ X , is a fuzzy parameterized soft set over U , is defined by the set of ordered pairs
The value µ X (x) is the degree of importance of the parameter x and depends on the decision-maker's requirements.
Note that the sets of all F P −soft sets over U will be denoted by F P S(U ).
Relations on the FP-Soft Sets
In this section, after given the cartesian products of two FP-soft sets, we define a relations on FP-soft sets and study their desired properties.
Here µ X ×Y (x, y) is a t-norm. Then, the cartesian product of Γ X and Γ Y is obtained as follows
Example 3.4 Let us consider the Example 3.2. Then, we define an FP-soft relation R F , from Γ Y to Γ X , as follows
Definition 3.5 Let Γ X , Γ Y ∈ F P S(U ) and R F be an FP-soft relation from Γ X to Γ Y . Then domain and range of R F respectively is defined as 
D(R F
Proposition 3.9 Let R F1 and R F2 be two FP-soft relations. Then
Proof:
Definition 3.10 If R F1 is a fuzzy parametrized soft relation from Γ X to Γ Y and R F2 is a fuzzy parametrized soft relation from Γ Y to Γ Z , then a composition of two FP-soft relations R F1 and R F2 is defined by
Proposition 3.11 Let R F1 and R F2 be two FP-soft relation from
Definition 3.12 An FP-soft relation R F on Γ X is said to be an FP-soft symmetric relation if αR F1 β ⇒ βR F1 α, ∀α, β ∈ Γ X . Definition 3.13 An FP-soft relation R F on Γ X is said to be an FP-soft transi-
Definition 3.14 An FP-soft relation R F on Γ X is said to be an FP-soft reflexive relation if αR F α, ∀α ∈ Γ X . Definition 3.15 An FP-soft relation R F on Γ X is said to be an FP-soft equivalence relation if it is symmetric, transitive and reflexive.
6 , x 7 , x 8 } and X = {0.5/x 1 , 0.7/x 2 , 0.3/x 3 } be a fuzzy subsets over E. Suppose that
Then, a cartesian product on Γ X is obtained as follows
Then, we get a fuzzy parametrized soft relation R F on F X as follows
R F on Γ X is an FP-soft equivalence relation because it is symmetric, transitive and reflexive. F is so.
Proof: If R F is symmetric, then αR 
Proposition 3.18 R F is symmetric if and only if
F is also transitive.
Proof:
αR
F . The proof is completed.
The proof is completed.
F is so.
F α and βR 
Decision Making Method
In this section, we construct a soft fuzzification operator and a decision making method on FP-soft relations.
Definition 4.1 Let Γ X ∈ F P S(U ) and R F be a FP-soft relation on Γ X . Then fuzzification operator, denoted by s RF , is defined by
and where
Note that |X × X| is the cardinality of X × X. Now; we can construct a decision making method on FP-soft relation by the following algorithm;
3. the fuzzy parametrized soft relation R F over Γ X is calculated according to the Mr X's requests (The car must be a over middle class, it means the membership degrees are over 0.5), R F = (0.5/(x 1 , x 1 ), {u 1 , u 3 , u 4 , u 6 , u 7 , u 8 }), (0.5/(x 1 , x 2 ), {u 3 , u 7 , u 8 }), (0.5/(x 2 , x 1 ), {u 3 , u 7 , u 8 }), (0.7/(x 2 , x 2 ), {u 3 , u 7 , u 8 })
4. the soft fuzzification operator s RF over R F is calculated as follows 
